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Preliminary Product Preview 


Frequency Generator for SIS 735/740 with AMD K7 Processor 


Recommended Application: 


Single chip clock solution for SIS 735/740 with 
AMD K7 chipset. 


Output Features: 

e 1-CPU @2.5V 

e 1 - Differential pair open drain CPU clock 
e  1-IOAPIC @ 2.5V 

« 1-SDRAM @ 3.3V 

«  6- PCI @3.3V 

e 2-AGP @ 3.3V 

e  1- 48MHz, @3.3V fixed 


° 1- 24/48MHz, @3.3V selectable by rc 
(Default is 24MHz) 


e 2- REF @3.3V, 14.318MHz 
Features: 
¢ Up to 166MHz frequency support 


¢ Support FSO-FS3 trapping status bit for PC read back. 
¢ Support power management: CPU, PCI, SDRAM stop 


and Power down Mode from I°C programming. 


e Spread spectrum for EMI control (0 to -0.5%, + 0.25%). 


¢ Uses external 14.318MHz crystal 
Skew Specifications: 

e CPU - CPU: < 175ps 

¢ PCI - PCI: < 500ps 

e CPU - SDRAM: < 250ps 

¢ CPU (early) - PCI: 1-4ns (typ. 2ns) 
¢ AGP - AGP: <175ps 

e¢ CPU - AGP: 1-4ns 


Block Diagram 


I 
ie (BU ie > 48MHz 
1 > 
1 2 ve 24_48MHz 
I 
x1 XTAL ' 
x2——| osc PK REF (1:0) 
i} 
1 
! PLL1 
! Spread Sivoen sb > CPUCLK 
| ee ae CPUCLKTO 
CPUCLKCO 
] 
spaTta—! pH ines L_ peop fo loaric 
I 
SCLK Control I 
i DIVOER SDRAM 
FS (4:0) Logic 4_J DivoeR Stop ee 
pp#—! = 
Seay 7, LMBER | pLSee £- PCICLK (4:0) 
Config. I 
CPU_STOP#—; ig ae 
SDRAM_STOP#—;—|_ Reg. — cous 
AGP_STOP#—+—| DIVDER DLA AGPCLK (1:0) 
AGP_SEL—+—| 


Pin Configuration 


GND VDDL 


VDDREF 1 VDDLAPIC 
2s S0/REFO 2 IOAPIC* 
*FS1/REF1 3 GND 
GND 4 VDDL 
GND 5 CPUCLKTO 
x1 6 CPUCLKCO 
X2 7 GND 
8 
9 


?FS2/PCICLK_F 


o CPUCLK 
FS3/PCICLKO ror) GND 
2 VDDPCI 7 NC 
**ES4/PCICLK1 © NC 
“*PCICLK2 + VDDSDR 
GND Ss SDRAM 
“*PCICLK3 oO GND 
“*PCICLK4 Oo PCI_STOP#* 
VDDAGP = CPU STOP#* 
AGPCLKO PDT 
AGPCLK1 SDRAM_! sTop# 
GND AGP_STOP#* 
VDD48 SDATA 
48MHz SCLK 
2aGPSEL/'24_48MHz GND 
GND VDD 


48-Pin 300mil SSOP 


* These are double strength. 

** (1X/2X) have single or double strength to 
drive 2 loads. 

1. Internal pull-up, of 120K to Vpp. 

2. These inputs have a 120K pull down to GND. 


Functionality 


AGPCLK | AGPCLK 

Se ee 

Popo [oe | 66.05 | e665 | 3533 | 66.65 | 50 | 

a 

ro [o [1 [0 | 166.66 | 166.66 | 33.53 | 66.66 | 55.6 _| 

Se 
66. 66 100 33. 33 66. 66 50 

a 


100 133. 33 33. 33 66. 66 50 
: : 133.33 100 33.33 66.66 50 


Ra GD 
P17 [o[o[1| a | we | 31 | e2 | 465 | 
oe 


| 150 | 150 | 
66.66 at 33 oe 3 4 66 aS aa 
peeererae See ae 
150 100 30 60 50 


Note: Please see full table on page 4. 


9248-199 Rev C 08/22/01 


Third party brands and names are the property of their respective owners. 


PRODUCT PREVIEW documents contain information on new 
products in the sampling or preproduction phase of development. 
Characteristic data and other specifications are subject to change 
without notice. 
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Preliminary Product Preview 


Pin Configuration 


PIN NUMBER PIN NAME TYPE DESCRIPTION 


2 


4, 5, 8, 14, 20, 24, 
26, 34, 39, 42, 46 


1, 11, 17, 21, 25, 
36 


oO 


N 


16, 15, 13 
19, 18 


N 
N 


N 
ww 


N 
— 


N 
oo 


N 
\o 


wo 


wW 
N 


ww 
wo 


WW 
Nn 


37, 38 


A 
oS 


41, 45, 48 


A 
Ww 


aN 
K 


aN 
xn 


REFO 


REF] [| our 


OU 

OU 
N 

N 

N 

N 
N 

N 
N 
OU 


T 
T 
T 
T 
T 
T 
T 
T 
T 
T 


S 
PCICLK_F 
FS3 
PCICLKO 
S 
PCICLK1 
PCICLK (4:2) 
AGPCLK (1:0) 
48MHz 
AGPSEL 
24_48MHz 
SCLK 
SDATA 


N 


Ne 


TS 


O 


AGP_STOP# 


SDRAM_STOP# 


PD# 


CPU_STOP# 
PCI_STOP# 
SDRAM 


io) 


CPUCLK 
VDDL 


R 
T 
R 


WwW 
I 
I 
I 
I 
U 
U 
I 
U 
I 
I/ 
I 
I 
I 
I 
I 
U 
WwW 
U 
U 


O 
P 
CPUCLKCO O 


CPUCLKTO O 


IOAPIC 


Third party brands and names are the property of their respective owners. 


reference output buffers and 48MHz output. 
Frequency select pin. 
14.318 MHz reference clock. 


Frequency select pin. 
14.318 MHz reference clock. 


Ground pin for outputs. 


Crystal input,nominally 14.318MHz. 
Crystal output, nominally 14.318MHz. 
Frequency select pin. 
PCI clock output, not affected by 
Frequency select pin. 
PCI clock output. 
Frequency select pin. 
PCI clock output. 
PCI clock outputs. 
AGP outputs defined as 2X PCI. These may not be stopped. 
48MHz output clock. 
AGP frequency select pin. 
Clock output for super I/O/USB default is 24MHz. 
Clock 
Data pin for °C circuitry 5V tolerant. 

Stops all AGP clocks besides the AGP_F clocks at logic 0 level, 
when input low. 

Stops all SDRAM clocks at logic 0 level, when input low 

when MODE active). 


PCI_STOP#. 


pin of rc circuitry 5V tolerant. 


Asynchronous active low input pin used to power down the device into a low 
power state. The internal clocks are disabled and the VCO and the crystal are 
stopped. The latency of the power down will not be greater than 3ms. 


Stops all CPUCLKs clocks at logic 0 level, when input low. 
Stops all PCICLKs besides the PCICLK_F clocks at logic 0 level, 
when input low. 

SDRAM clock output. 

No connect pins. 

CPU clock output. 

Supply for CPU and IOAPIC clocks at 2.5V nominal. 


Complementory 
180° out of phase with SDRAM clocks. These open drain outputs need an 
external 1.5V 


clocks of differential pair CPU outputs. These clocks are 


pull-up. 


"True" clocks of differential pair CPU outputs. These clocks are in phase with 
SDRAM clocks. These open drain outputs need an external 1.5V pull-up. 


2.5V clock output. 


ICS ICS9248-199 


Preliminary Product Preview 


General Description 


The ICS9248-199 is the single chip clock solution for Desktop/Notebook designs using the SIS 735/740 style chipset. It 
provides all necessary clock signals for such a system. 


Spread spectrum may be enabled through re programming. Spread spectrum typically reduces system EMI by 8dB to LOdB. 
This simplifies EMI qualification without resorting to board design iterations or costly shielding. The ICS9248-199 


employs a proprietary closed loop design, which tightly controls the percentage of spreading over process and temperature 
variations. 


Serial programming PC interface allows changing functions, stop clock programming and frequency selection. 


Power Groups 


VDDCPU = CPU 

VDDPCI = PCICLK_F, PCICLK 
VDDSDR = SDRAM 

VDD48 = 48MHz, 24MHz, fixed PLL 
VDDA = Core, PLL, X1, X2 
VDDAGP=AGP, REF 


Third party brands and names are the property of their respective owners. 
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Preliminary Product Preview 


Serial Configuration Command Bitmap 


Bytes 0-3: Are reserved for external clock buffer. 


Byte4: Functionality and Frequency Select Register (default = 0) 


Description 


AGP 
SEL = 0 
66.66 66.66 33.33 66.66 0 to -0.5% Down Spread 
100 100 33.33 66.66 0 to -0.5% Down Spread 
166.66 166.66 33.33 66.66 +/- 0.25% Center Spread 
133.33 133.33 33.33 66.66 0 to -0.5% Down Spread 
66.66 100 33.33 66.66 0 to -0.5% Down Spread 
100 66.66 33.33 66.66 0 to -0.5% Down Spread 
100 133.33 33.33 66.66 0 to -0.5% Down Spread 
133.33 100 33.33 66.66 0 to -0.5% Down Spread 
112 112 33.6 67.2 +/- 0.25% Center Spread 
124 124 31 62 +/- 0.25% Center Spread 
138 138 34.5 69 +/- 0.25% Center Spread 
150 150 30 60 +/- 0.25% Center Spread 
66.66 133.33 33.33 0 to -0.5% Down Spread 
133.33 166.66 33.33 0 to -0.5% Down Spread 
150 100 30 +/- 0.25% Center Spread 
160 120 30 +/- 0.25% Center Spread 
90 90 30 +/- 0.25% Center Spread 
100.9 100.9 +/- 0.25% Center Spread 
103 103 +/- 0.25% Center Spread 
133.9 133.9 +/- 0.25% Center Spread 
137.33 103 +/- 0.25% Center Spread 
137.33 | 137.33 +/- 0.25% Center Spread 
100.9 133.9 +/- 0.25% Center Spread 
133.9 100.9 +/- 0.25% Center Spread 
107 107 +/- 0.25% Center Spread 
107 142.66 +/- 0.25% Center Spread 
142.66 | 142.66 +/- 0.25% Center Spread 
110 110 +/- 0.25% Center Spread 
110 146.66 +/- 0.25% Center Spread 
146.66 | 146.66 +/- 0.25% Center Spread 
166.7 125 +/- 0.25% Center Spread 
1 1 1 1 200.0 200.0 +/- 0.25% Center Spread 
0 - Frequency is selected by hardware select, Latched Inputs 
1 - Frequency is selected by Bit , 2 7:4 
0 - Normal 
1 - Spread Spectrum Enabled 
0 - Running 
1- Tristate all outputs 


CPU SDRAM | PCI Spread Precentage 


mepefelelelelelo;lOlLO;/OlOlOLO;O] Re elelelejyselelelo;oOl/COlOl/COl/O;oC|o 
Rll |OlOSOLOJ Ref Re tele |O;O;O;OlRe ye lRelRe|O;lO;OlLO;Re Resell; oO;lo;ol;o 
RILOLOLRelRelOLOlelRelOlOlRefRelOlOlRe le lOlLOlRelRelOoOlOlRelRelOlOl;RelRe|o 
CD] RILOlLR LORI OLR LOR lOlRlOlRlOlR OLR LOR |OlR]OlRlOlR]O]R]/O;R|oO 


Rll lel RelRelRlelRelRelRelelRelRelRelR|OlLO;COlO;COlO;OlO;/OlO;/OlOl/O;O;oO};oO 


Notel: 
Default at power-up will be for latched logic inputs to define frequency, as displayed by Bit 3. 


Note: PWD = Power-Up Default 


PC is a trademark of Philips Corporation 


Third party brands and names are the property of their respective owners. 


ICS ICS9248-199 


Preliminary Product Preview 


Byte 5: CPU, Active/Inactive Register Byte 6: PCI, Active/Inactive Register 
(1= enable, 0 = disable) (1= enable, 0 = disable) 

DESCRIPTION DESCRIPTION 
24M_48M (1: On, 0: Off) AGPCLK1 (Act/Inactive) 
REF_1X2X_Control AGPCLKO (Act/Inactive) 
(0: Ix, 1: 2x) PCICLK4 (Act/Inactive) 
ie a aes PCICLK3 (Act/Inactive) 
REF1 (Act/Inactive) PCICLK2 (Act/Inactive) 
REFO (Act/Inactive) PCICLK1 (Act/Inactive) 
IOAPIC Select PCICLKO (Act/Inactive) 
(0:16.67 MHz, 1:33.33 MHz) AGPSEL (read back) 


24M_48M Select 
(1: 24 MHz, 0: 48 MHz) 


48MHz (Act/Inactive) 


KM ele elelelele 


Byte 7: Control, Active/Inactive Register 
(1= enable, 0 = disable) 

DESCRIPTION 
PCLCLK1_1X2X_Control 
(1: 2x, 0: 1x) 
PCLCLK2_1X2X_Control 
(1: 2x, 0: 1x) 

FS3 (read back) 

FS2 (read back) 

FS1 (read back) 

FSO (read back) 
PCLCLK3_1X2X_Control 
(1: 2x, 0: 1x) 
PCLCLK4_1X2X_Control 
(1: 2x, 0: 1x) 


Third party brands and names are the property of their respective owners. 
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Preliminary Product Preview 


Byte 8: Byte Count Read Back Register 


Description 


Note: Writing to this register will configure 
byte count and how many bytes will be 
read back, default is OF, = 15 bytes. 


Description 


The decimal representation of these 8 bits 
correspond to X * 290ms the watchdog 

timer will wait before it goes to alarm mode 
and reset the frequency to the safe setting. 


Default at power up is 16 * 290ms = 4.6 
seconds. 


Name Description 


Programming Enable bit 

Program 0 = no programming. Frequencies are selected by 
Enable HW latches or ByteO 

1 = enable all I?C programing. 


WD Enable Watchdog Enable bit 


WD Alarm Watchdog Alarm Status 0 = normal 1= alarm status 


SF4 
SF3 Watchdog safe frequency bits. Writing to these bits 
SF2 will configure the safe frequency corrsponding to 
SF1 Byte 0 Bit 2, 7:4 table 

SFO 


Byte 11: VCO Frequency M Divider (Reference divider) Control Register* 


Description 


N divider bit 8 


The decimal respresentation of Mdiv (6:0) 
corresposd to the reference divider value. 
Default at power up is equal to the latched 
inputs selection. 


* These bytes are not available in ICS9248 A/B/CF - 199. Programmable features on these bytes are only for ICS9248DF-199. 


Third party brands and names are the property of their respective owners. 
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Preliminary Product Preview 


Byte 12: VCO Frequency N Divider (VCO divider) Control Register* 


Description 


The decimal representation of Ndiv (8:0) 
correspond to the VCO divider value. 
Default at power up is equal to the latched 
inputs selecton. Notice Ndiv 8 is located in 
Byte 11. 


Byte 13: Spread Spectrum Control Register* 


Description 


The Spread Spectrum (12:0) bit will 
program the spread precentage. Spread 
precent needs to be calculated based on 
the VCO frequency, spreading profile, 
spreading amount and spread frequency. It 
is recommended to use ICS software for 
spread programming. Default power on is 
latched FS divider. 


Byte 14: Spread Spectrum Control Register* 


Name Description 
Reserved Reserved 
Reserved Reserved 
Reserved Reserved 

SS 12 Spread Spectrum Bit 12 

SS 11 Spread Spectrum Bit 11 

SS 10 Spread Spectrum Bit 10 

SS 9 Spread Spectrum Bit 9 


Bit 0 SS 8 Spread Spectrum Bit 8 


Byte 15: Output Divider Control Register* 


Name Description 

SD Div 3 SDRAM clock divider ratio can be 

SD Div 2 configured via these 4 bits individually. 
: For divider selection table refer to 

SD Div 1 Table 1. Default at power up is latched 

SD Div 0 FS divider. 

CPU Div 3 CPU clock divider ratio can be 

CPU Div 2 configured via these 4 bits individually. 

; For divider selection table refer to 
CPU Div 1 Table 1. Default at power up is latched 
CPU Div 0 FS divider. 


* These bytes are not available in ICS9248 A/B/CF - 199. Programmable features on these bytes are only for ICS9248DF-199. 


Third party brands and names are the property of their respective owners. 
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Byte 16: Output Divider Control Register* 


Name Description 
PCI Div 3 PCI clock divider ratio can be 
PCI Div 2 configured via these 4 bits 


: individually. For divider selection 
PCI Div 1 table refer to Table 2. Default at 
PCI Div 0 power up is latched FS divider. 
AGP 50MHz Div 3 AGP clock divider ratio can be 
AGP 50MHz Div 2 configured via these 4 bits 
individually. For divider selection 
AGP 50MHz Div 1 table refer to Table 1. Default at 
AGP 50MHz Div 0 power up is latched FS divider. 


Byte 17: Output Divider Control Register* 


Name Description 
PCI_INV PCICLK Phase Inversion bit 
3V66_INV 3V66 Phase Inversion bit 
SD_INV SDRAM Phase Inversion bit 
CPU_INV CPUCLK Phase Inversion bit 
AGP 66MHz Div 3 AGP clock divider ratio can be 
AGP 66MHz Div 2 configured via these 4 bits _ 
: individually. For divider selection 
AGP 66Mkz Div 1 table refer to table 1. Default at 
AGP 66MHz Div 0 power up is latched FS divider. 


Table 1 Table 2 


* These bytes are not available in ICS9248 A/B/CF - 199. Programmable features on these bytes are only for ICS9248DF-199. 


Third party brands and names are the property of their respective owners. 
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Byte 18: Group Skew Control Register* 


Name 


Description 


CPU_Skew 1 
CPU_Skew 0 


These 2 bits delay the CPUclocks with 
respect to all other clocks. 
00 = Ops 01 = 250ps 10 = 500ps 11 = 750ps 


SD_Skew 1 


SD_Skew 0 


These 2 bits delay the SDRAM_OUT with 
respect to CPUCLK 
00 = Ops 01 =250ps 10=500ps 11 =750ps 


PCI_Skew 3 


PCI_Skew 2 


PCI_Skew 1 


PCI_Skew 0 


These 4 bits can change the CPUCLK to 
PCICLK skew from 1.4ns - 2.9ns. Each binary 
increment or decrement of PCI_LSKEW (3:0) 
will increase or decrease the delay of the PCI 
clocks by 100ps. 


Byte 19: Group Skew Control Register* 


Name 


Description 


AGP_Skew 3 


These 4 bits can change the CPUCLK to 


AGP_Skew 2 


AGP skew from 1.4ns - 2.9ns. Default at 
power up is - 2.5ns. Each binary increment or 


AGP_Skew 1 


AGP_Skew 0 


decrement of AGP_SKEW (3:0) will increase 
or decrease the delay of the AGP clocks by 
100ps. 


PCI_Skew 3 
PCI_Skew 2 


PCI_Skew 1 


PCI_Skew 0 


O;Aa;/O;/O;/O;/4}|/0;0 


These 4 bits can change the CPUCLK to PCI 
skew from 1.4ns - 2.9ns. Each binar 
increment or decrement of PCI_SKEW (3:0) 
will increase or decrease the delay of the PCI 


clocks by 100ps. 


Byte 20: Group Skew Control Register* 


Name 


5) 
= 
~) 


Description 


APIC_Skew 3 


These 4 bits can change the CPUCLK to 


APIC_Skew 2 


APIC skew from 1.4ns - 2.9ns. Default at 
power up is - 2.5ns. Each binary increment 


APIC_Skew 1 


or decrement of APIC_SKEW (3:0) will 


APIC_Skew 0 


increase or decrease the delay of the CPU 
clocks by 100ps. 


REF1 


REF1 (Act/Inactive) 


REFO 


REFO (Act/Inactive) 


IOAPIC 


IOAPIC (Act/Inactive) 


48MHz 


—/4/4/34}/ O}; 4 | O/}O 


48MHz (Act/Inactive) 


* These bytes are not available in ICS9248 A/B/CF - 199. Programmable features on these bytes are only for ICS9248DF-199. 


Third party brands and names are the property of their respective owners. 
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Byte 21: Slew Rate Control Register* 


u 
= 
w) 


Name 
24/48_Slew 1 
24/48_Slew 0 
AGP_Slew 1 
AGP_Slew 0 
APIC_Slew 1 
APIC_Slew 0 
REF_Slew 1 
REF_Slew 0 


Description 


24/48 MHz clock slew rate control bits. 
01 = strong; 00, 11 = normal; 10 = weak 


AGP clock slew rate control bits. 
01 = strong; 00, 11 = normal; 10 = weak 


IOAPIC clock slew rate control bits. 
01 = strong; 00, 11 = normal; 10 = weak 


REF clock slew rate control bits. 
01 = strong; 00, 11 = normal; 10 = weak 


3/O;3/O;4/O;4|/0O 


Byte 22: Slew Rate Control Register* 


u 
= 
w) 


Name 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 


Description 


Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved Reserved 
Reserved Reserved 


Bit 0 Reserved 


O/OJO/O;O;O/O 


(oe) 


Byte 23: Slew Rate Control Register* 


Name Description 
48MHz clock slew rate control bits. 
48MHz Slew 1 01 = strong; 00, 11 = normal;10 = weak 
CPUCLKT/C CPUCLKT/CO clock slew rate control bit. 
Slew 1 01 = strong; 00, 11 = normal;10 = weak 
CPUCLK clock slew rate control bits. 
CPUCLK Slew 1 01 = strong; 00, 11 = normal;10 = weak 


SDRAM clock slew rate control bits. 
01 = strong; 00, 11 = normal;10 = weak 


SD Slew 1 


* These bytes are not available in ICS9248 A/B/CF - 199. Programmable features on these bytes are only for ICS9248DF-199. 


Third party brands and names are the property of their respective owners. 
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Absolute Maximum Ratings 


Supply Voltage................ 00. eee 5.5.V 

Logic: Inputs. ejen Veen ue ey eee ee GND -0.5 V to Vpp +0.5 V 
Ambient Operating Temperature............. 0°C to +70°C 

Case Temperature......................0000. 115°C 

Storage Temperature ...................0.00. -65°C to +150°C 


Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These ratings are 
stress specifications only and functional operation of the device at these or any other conditions above those listed in the 
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect product reliability. 


Electrical Characteristics - Input/Supply/Common Output Parameters 
Ta =0 -70C; Supply Voltage Vpp = 3.3 V +/-5% (unless otherwise stated) 


PARAMETER SYMBOL CONDITIONS UNITS 
Input High Voltage el ae (ee ee ee 
Input Low Voltage f+ rardd __} 08 


=m 
[_eeecomet FTE TARR Soe OS a 


| _Inputfrequency | OBA 3.3 V5 VEY AON Me 

ae ce LogicInputs VS TSF 
Bue Sappeinst KR Gwk “Ext a xbging VO (ND a as 
| Transition Time! | Tuan [To Istcrossing oftarget Freq || 8 ms 
| Settling Time’ | 1, [From Isterossing to NetargetFreqa || ms 
| Clk Stabilization’ |. Tsran [From Vpp=3.3 Vto 1% target Freq. | | 3s 
| Skew! | Tepuser WPS Vi Ve asv7y | 0 P| 40 [ms 
| Skew! | Teeuserean([ro 15 VsVme25V | oT 40 Tons 


'Guarenteed by design, not 100% tested in production. 


Third party brands and names are the property of their respective owners. 
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Electrical Characteristics - CPUCLK (Open Drain) 
Ta =0 - 70°C; Vpp =3.3 V 4+/-5%; Cy, = 20 pF (unless otherwise stated) 
JOurputimpedance | Zo |Vo=We SSS] SC] SC] SCCSC~*dCi CS 


Termination to 
Output High Voltage Vor 1 1.2 Vv 
Voutl- -up(external) 
Termination to 
Output Low Voltage Vows 
Voull- up(external) 
usu Lowi Cueal Low Current — Vo.=03V sd Vo.=03V sd 0. 3 V 


Fall Time! aS SAY», = 0.3 V 


+ 
Differential Crossover 
Note 3 1100 
Voltage! 


ee ee ee 
jitter, Gpdetoayele” NUSjogan PK (CY al, | 20 | os _| 
fitter, Absolute! [ton [Vn=s0% | 250 |_| 9950 [ps | 


Notes: 
1 - Guaranteed by design, not 100% tested in production. 
2 - Vp specifies the minimum input differential voltages (V7p-Vcp) required for switching, where Vp is the "true" 


input level and Vcp is the "complement" input level. 
3 - Vpullup (external) =15V, Min = Vpullup cexteraty/2-1 50mV; Max=(Vpullupcextemar/2)+150mV 


Electrical Characteristics - 24M, 48M, REF, AGPCLK 

Ta, =0-70C; Vpp = Vppit = 3.3 V +/-5%; Cy = 20 pF (unless otherwise stated) 

Vo = Voo*(0.5) 

Vo = Voo* (05) 

Output tow Witige’ | Vous or =a 
| Output High Current | Tous |von=20V0 20 Tm 


| Output Low Cument | tors [Von=08V tT ml 
[Rise Tine | ts" [Vous 04 V.Vou=20V 

Fall Time | ts! [Von = 2.4, VoL = 0.4 V 
a a a eI 


'Guarenteed by design, not 100% tested in production. 


Third party brands and names are the property of their respective owners. 
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Electrical Characteristics - PCICLK 


Ty =0-70C; Vpp = 3.3 V +/-5%; CL = 30 pF (unless otherwise stated) 


[ouput impedance | Rag WWo= Vor) Oo os | 
[output impedance | Raggy? We= Vont@SX_))~ Nw] | 55 | a | 
Ouepur High Voltage | Vou” Jlow=-18mA SC eT dT Cd 
Output Low Voltage > Rou ln=vam@aNS (o> | | oa |v | 
Output High Current (Clon _|WonS2.V A \T did 


[ouput Low Cument7) |, _Wasoty ONY | 35 | | id ma 
PRiseTime << ZAS 3! Za 04 V. Varo | | id 2 [os | 
[Fall Time7 NS [tat ( Vvi¥2.4v.valeogyY [| [| [20 [os | 
[__puty Gye aN yay S77 sid so [iso 
Siow Gmgew\ [go Sivas SSCS 500s 
Pitter SD NSS el) SSS 50 [s 


'Guarenteed by design, not 100% tested in production. 


Electrical Characteristics - SDRAM 


Ty =0-70C; Vpp =Vppz 3.3 V +/-5 %; Cy, = 30 pF (unless otherwise stated) 


y ourphetspidance .<VARtmn' Wo=VsG@ | 10 | | 2 | a | 
[output impedance ~\ Rosina! |Vo= Vents) (| 10 | | 20 | a | 
Output High Voltage] Vora llon=-28ma_ (o> +t 24] | iv | 
Output Low Voltage | Vora llgn=19mA SCS SSS Sidr | 


Gutput nigh Ganéar7 | Toma |Von=2.0> Sid SSC Sid Co 


'Guarenteed by design, not 100% tested in production. 


Third party brands and names are the property of their respective owners. 
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General I7C serial interface information 


How to Write: How to Read: 

* Controller (host) sends a start bit. ¢ Controller (host) will send start bit. 

* Controller (host) sends the write address D2 |, * Controller (host) sends the write address D2 |, 

¢ ICS clock will acknowledge ¢ ICS clock will acknowledge 

¢ Controller (host) sends the begining byte location = N ¢ Controller (host) sends the begining byte 

¢ ICS clock will acknowledge location = N 

¢ Controller (host) sends the data byte count = X ¢ ICS clock will acknowledge 

¢ ICS clock will acknowledge * Controller (host) will send a separate start bit. 

¢ Controller (host) starts sending Byte N through * Controller (host) sends the read address D3 ,, 
Byte N+X-1 ¢ ICS clock will acknowledge 
(see Note 2) ¢ ICS clock will send the data byte count = X 

¢ ICS clock will acknowledge each byte one at a time ¢ ICS clock sends Byte N + X -1 

¢ Controller (host) sends a Stop bit * ICS clock sends Byte 0 through byte X (if X,,, 


was written to byte 8). 
¢ Controller (host) will need to acknowledge each byte 
¢ Controllor (host) will send a not acknowledge bit 
¢ Controller (host) will send a stop bit 


Index Block Read Operation 
| starTbit | 
Save Address D4 | ——SSSSSS—*SY 
WR [  wWRite | 
PACK 
_——— 


Index Block Write Operation 

Controller (Host) ICS (Slave/Receiver) 
jo 
SEE 
eee 


ACK 
Beginning Byte = N 
ACK 


rae Ec me 
PRT | RepeatstarT [UO 
Slave Address D3 | 
PRD ReaD 
——— 


ACK 
ACK 
ACK 


Cc 

Cc 

Cc ACK 
eee 

2 Po Ci‘CC*dSC#C@S ata. Byte Count = X 

a ACK feta eee te 

Oo Beginning Byte N 

ACK 
Cc 


stoP bit Pe 


Not acknowledge | 
PF oP stoPbit | 


Third party brands and names are the property of their respective owners. 
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Ics 


ICS9248-199 


Preliminary Product Preview 


Shared Pin Operation - 
Input/Output Pins 


The I/O pins designated by (input/output) on the ICS9248- 
199 serve as dual signal functions to the device. During initial 
power-up, they act as input pins. The logic level (voltage) 
that is present on these pins at this time is read and stored 
into a 5-bit internal data latch. At the end of Power-On reset, 
(see AC characteristics for timing values), the device changes 
the mode of operations for these pins to an output function. 
In this mode the pins produce the specified buffered clocks 
to external loads. 


To program (load) the internal configuration register for these 
pins, a resistor is connected to either the VDD (logic 1) power 
supply or the GND (logic 0) voltage potential. A 10 Kilohm 
(10K) resistor is used to provide both the solid CMOS 
programming voltage needed during the power-up 
programming period and to provide an insignificant load on 
the output clock during the subsequent operating period. 


Programming 
Header 


Via to Gnd 


Device 
Pad 


[-+— 


Figure | shows a means of implementing this function when 
a switch or 2 pin header is used. With no jumper is installed 
the pin will be pulled high. With the jumper in place the pin 
will be pulled low. If programmability is not necessary, than 
only asingle resistor is necessary. The programming resistors 
should be located close to the series termination resistor to 
minimize the current loop area. Itis more important to locate 
the series termination resistor close to the driver than the 
programming resistor. 


Clock trace to load 


Series Term. Res. 


Fig. 1 


Third party brands and names are the property of their respective owners. 
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ICS9248-199 ICS 


Preliminary Product Preview 


CPU_STOP# Timing Diagram 


CPU_STOP# is an asychronous input to the clock synthesizer. It is used to turn off the CPU clocks for low power operation. 
CPU_STOP# is synchronized by the ICS9248-199. The minimum that the CPU clock is enabled (CPU_STOP# high pulse) is 
100 CPU clocks. All other clocks will continue to run while the CPU clocks are disabled. The CPU clocks will always be 
stopped in a low state and start in such a manner that guarantees the high pulse width is a full pulse. CPU clock on latency is 
less than 4 CPU clocks and CPU clock off latency is less than 4 CPU clocks. 


INTERNAL 
CPUCLK 


PCICLK 


CPU_STOP# 
PD# (High) 


6 ———— tr ee 


Notes: 

1. All timing is referenced to the internal CPU clock. 

2. CPU_STOP# is an asynchronous input and metastable conditions may exist. This signal is synchronized 
to the CPU clocks inside the ICS9248-199. 


3. All other clocks continue to run undisturbed. 


Third party brands and names are the property of their respective owners. 
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ICS ICS9248-199 


Preliminary Product Preview 


PCI_STOP# Timing Diagram 


PCI_STOP# is an asynchronous input to the ICS9248-199. It is used to turn off the PCICLK clocks for low power operation. 
PCI_STOP# is synchronized by the ICS9248-199 internally. The minimum that the PCICLK clocks are enabled (PCI_LSTOP# 
high pulse) is at least 10 PCICLK clocks. PCICLK clocks are stopped in a low state and started with a full high pulse width 
guaranteed. PCICLK clock on latency cycles are only one rising PCICLK clock off latency is one PCICLK clock. 


CPUCLK 
(Internal) 


PCICLK_F | 


(Internal) 


PCICLK_F x I 
(Free-running) 
PCI_STOP# 


PCICLK 


Notes: 
1. All timing is referenced to the Internal CPUCLK (defined as inside the ICS9248-199 device.) 


2. PCI_STOP# is an asynchronous input, and metastable conditions may exist. This signal is required to be synchronized 
inside the ICS9248-199. 


3. All other clocks continue to run undisturbed. 
4. CPU_STOP# is shown in a high (true) state. 


Third party brands and names are the property of their respective owners. 
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ICS9248-199 


Preliminary Product Preview 


Ics 


SDRAM_STOP# Timing Diagram 


SDRAM_STOP# is an asychronous input to the clock synthesizer. It is used to stop SDRAM clocks for low power operation. 
SDRAM_STOP# is synchronized to complete it's current cycle, by the ICS9248-199. All other clocks will continue to run 
while the SDRAM clocks are disabled. The SDRAM clocks will always be stopped in a low state and start in such a manner 
that guarantees the high pulse width is a full pulse. 


INTERNAL | | | | | | | | | | | | | | | | | 


SDRAMCLK 


SDRAM_STOP# Wf XX 


PCI_STOP# (High) 


ee a oF 
eux + LILI LLU UU UU 


Notes: 
1. All timing is referenced to the internal CPU clock. 


2. SDRAM is an asynchronous input and metastable conditions may exist. This signal is synchronized to the 
SDRAM clocks inside the ICS9248-199. 


3. All other clocks continue to run undisturbed. 


Third party brands and names are the property of their respective owners. 
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ICS ICS9248-199 
Preliminary Product Preview 


PD# Timing Diagram 
The power down selection is used to put the part into a very low power state without turning off the power to the part. PD# is 


an asynchronous active low input. This signal needs to be synchronized internal to the device prior to powering down the 
clock synthesizer. 


Internal clocks are not running after the device is put in power down. When PD# is active low all clocks need to be driven to 
a low value and held prior to turning off the VCOs and crystal. The power up latency needs to be less than 3 mS. The power 
down latency should be as short as possible but conforming to the sequence requirements shown below. PCI_STOP# and 
CPU_STOP# are considered to be don't cares during the power down operations. The REF and 48MHz clocks are expected to 
be stopped in the LOW state as soon as possible. Due to the state of the internal logic, stopping and holding the REF clock 
outputs in the LOW state may require more than one clock cycle to complete. 


Po# ——\\\\ oe — <= —$— ———__—— 
CPUCLKT iM MAT ea ee ie I 


eee ey, — —————— eal ea 
PCICLK se rte te DP __d 


0 
6 A 


Notes: 

1. All timing is referenced to the Internal CPUCLK (defined as inside the ICS9248-199 device). 

2. As shown, the outputs Stop Low on the next falling edge after PD# goes low. 

3. PD# is an asynchronous input and metastable conditions may exist. This signal is synchronized inside this part. 
4. The shaded sections on the VCO and the Crystal signals indicate an active clock. 

5. Diagrams shown with respect to 133MHz. Similar operation when CPU is 100MHz. 


Third party brands and names are the property of their respective owners. 
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ICS9248-199 


Preliminary Product Preview 


[MIN [MAX | MIN | MAX _| 
A 
AT 
b 
0 
D 
E 
E 


ad ll 7 
a SYMBOL | COMMON DIMENSIONS | COMMON DIMENSIONS 


1 
e 
h 
L 
N 
ae eS (| 


VARIATIONS 

N 
| MIN, | MAX MIN, | MAX 

48 


Reference Doc.: JEDEC Publication 95, MO-118 


[10 (004 | 


10-0034 


300 mil SSOP Package 


Ordering Information 
ICS9248yF-199-T 


Example: 


ICS XXXX y F-PPP-T 
[is Designation for tape and reel packaging 
Pattern Number (2 or 3 digit number for parts with ROM code patterns) 
Package Type 
F=SSOP 


Revision Designator (will not correlate with datasheet revision) 


Device Type (consists of 3 or 4 digit numbers) 


Prefix 
ICS, AV = Standard Device 


: i : PRODUCT PREVIEW documents contain information on new 
Third party brands and names are the property of their respective owners. products in the sampling or preproduction phase of development. 

20 Characteristic data and other specifications are subject to change 
without notice. 


